Does usability of a web-based communication artifact affect brand, i.e., the set of beliefs, emotions, attitudes, or qualities that people mentally associate to the entity behind that artifact? Intuitively, the answer is "yes": usability is a fundamental aspect of the quality of the experience with a website, and a "good" experience with a "product" or its reifications tends to translate into "good" brand perception. To date, however, the existence of a connection between web usability and brand perception is shown through anecdotic arguments, and is not supported by published systematic research. This paper discusses a study that empirically investigates this correlation in a more rigorous, analytical, and replicable way. Our main contribution is twofold: on the one hand, we provide empirical evidence to the heuristic principle that web usability influences branding, and we do that through four between subjects controlled experiments that involved 120 subjects. On the other hand, we inform the study with a systematic value-oriented approach to the user experience, and thus provide a conceptual framework that can be reused in other experimental settings, either for replicating our study, or for designing similar studies focusing on the correlation of web branding vs. design factors other than usability.
Introduction
For companies, educational or cultural institutions, charities, governmental bodies, politicians, artists, and many other subjects, the web has become one of main channels not only to inform and offer services, but also to build a relationship with stakeholders, and influence their attitudes and behavior [30] [35] . In other words, the web is more and more a component of an ubiquitous and pervasive network of communication, interaction and information that aims at influencing the minds of people and ultimately, creating or strengthening a brand in the global society.
It is well known in brand design that a "good" direct experience with a "product" or one of its reifications translates to a "good" brand perception [18] [34] [37] [41] . Since usability is a fundamental aspect of the quality of the experience with a website [1] [2] [29] , we may well accept the thesis that usability somehow affects brand perception. Still, the existence of such correlation is usually discussed through anecdotic evidence, intuition, common sense, or design experience [16] [23] [28] [38] [26] , but lacks support by publicly available systematic research.
In the context of a wider research action aimed at understanding the role of branding in the web design process [3] [4] [43] , this paper attempts to investigate the relationship between brand perception and web usability in a more rigorous way. We present a study that involved 120 participants and was designed as four controlled between subjects experiments, each one considering a different website of a large company or institution, and its modified version in which we altered the usability for better or for worse. Our results show a statistically significant difference in brand perception when users are exposed to websites sharing contents and functionality but having different degrees of usability, thus providing some empirical evidence that usability does affect the strengthening (or weakening) of brands.
Our work also offers a novel contribution from a methodological perspective, and this consists of:
(a) adopting a structured value-oriented evaluation approach for operationalizing and measuring brand from a user-experience perspective (i.e., not from a marketing or economical perspective [17] [42] [36] [31] );
(b) defining a conceptual evaluation framework that can be reused in other experimental settings, either for replicating our study or for designing similar studies focusing on the correlation of web branding vs. design factors other than traditional usability (e.g., related to aesthetics or attractiveness [9] [10] [21] 22][24] [25] [27] [32] ).
The rest of the paper is organized as follows. After a survey of the related state of the art, we introduce the general evaluation approach and describe in details our empirical study. A discussion of our findings and some general lessons learned concludes the paper.
Background and Related Work
The notions of brand and its many declinations (e.g., branding and brand experience) are quite broad, and are defined in many different ways in the current literature on design, marketing, and advertising [16] [42] . For the purpose of this paper, branding is the intentional process aimed at creating or promoting a brand, while brand defines the core messages designed around "who we are", "what we believe", "why you should trust us". The term brand refers therefore to the expected cognitive and emotional associations that people make with an "entity" (being it a product, a service, a company, an institution, a person or, at a broader level, a country or a culture). We can also say that a brand is a promise of values [41] that the entity can keep to all its stakeholders -customers, trades, stockholders, employees, fans, or supporters. As a person gets in touch with or lives by any concrete reification of a brand, a brand experience takes place. It consists of all the perceivable elements (communication artifacts, physical products, people, services, or events) that give to the customer the experiential, comprehensive feeling of the brand. A brand experience is what creates not only a functional, but also an emotional relationship with a product or service and the brand underneath it [26] [28] .
A number of studies pinpoint that when individuals have an active or interactive experience with a brand reification, e.g., shopping in a branded store, buying a service or searching for information in a branded web site, this has a greater affect on brand perception than an indirect, passive exposition to the brand such as in traditional advertising, because people tend to assign more weight to emotions emerging directly from their proactive experience [34] [17] [32] .
Based on this general idea, several authors suggest that the quality of a web experience affects users' brand perception [2] [16] [18] . In particular, usability is held to play an importance in positively or negatively influencing the user's attitude towards the entity behind the website, as it is a fundamental factor in determining the quality of the user experience [2] [16] . This principle is also illustrated in online articles and practitioner's guidelines by J. Spool [37] [38] , whose usability studies claim to show that a more successful user experience is created when website help users achieve their goals, which in turn translates into an improved brand perception. This study, however, like others often quoted in the practitioners' design literature, seems to be proprietary knowledge, whose data, methods and instruments are not widely shared with the research community. Little o no data are published on this topic. In most of the works that have examined how to design to maximize the effectiveness of online brand communication, and how usability may facilitate or hinder this process, arguments are at most anecdotic, and show little or no empirical data or systematic experiments.
Interestingly, one of the few published data sets on usability vs. branding, empirically shows an influence in the opposite direction, i.e., brand perception affects the perceived usability, and experimentally illustrates that (in mobile applications) the users' affection to a brand accounts for an improved level of perceived usability, despite the absence of significant differences in task performance [33] .
Some empirical work explores the correlation between web usability and other quality factors of the user experience. The study reported in [9] , for example, investigates the relationships between content, presentation, usability and memory, and their relative importance to the user's preferences. Moreover, attractiveness and aesthetic design are key factors in persuasive computing [13] . A number of studies have shown correlations between the perceived aesthetic quality of a system's user interface and overall user satisfaction [22] [24][25] [27] , leading to claims that aesthetic design can have a stronger influence on users' attitude towards the system than traditional usability [39] [40] . As to vertical domains, there are studies that examined the design factors that affect consumer's trust in e-commerce websites [15] [38] , or influence people's perception of the website credibility [11] [12] .
None of these studies explicitly investigated the effects of usability on the users' perception of the entity behind the web system, thus they do not consider brand perception. Still, most of the above mentioned works have an important role in the research area of branding in relationship to user experience design, and in particular can pave the ground to theoretically framing the results of our study from a wider perspective.
Methodologically, the study presented in this paper systematically adopts a valueoriented approach, and is the logical follow-up of our previous works in web branding, communication requirements analysis and evaluation [3] [4] [43] . In [3] , we introduced the concept of communication goals for web applications, framed it in the context of goal-based requirements engineering, and modelled its impact on the various design dimensions. We have started systematically addressing the problem of elaborating requirements to inform how brand values are communicated through design. Then, thanks to extensive project experience and work with design teams, this initial study led to a refinement of our approach, reported in [4] [43] , pinpointing more precisely the relationships between communication requirements, branding, and design aspects.
All the above mentioned methodological results are centered around the concept of "value" -a notion that has been investigated in different communities including HCI, e-commerce, design, requirements engineering, and web engineering. Values-Sensitive Design [14] , for example, stresses the importance of embedding value-aware requirements throughout any technology development, particularly emphasizing values with moral significance. Value-Centered Design [7] [8] generalizes the notion of value by extending it to whatever a person finds worthwhile. In web engineering, Value Based Design (VBD) [19] provides a more pragmatic and systematic approach with respect to HCI design works, looking at the notion of "value as worth" from a strictly business perspective, in terms of the economic benefit that is induced by a web system.
For the purpose of the research reported in this paper, the notion of value is regarded not only as a driver for requirements and design of branded web applications, but it also provides the key to operationalize and measure brand perception into more precise and analytical elements, as explained in the next section.
Experimental Design

Scope
The scope of our research action are content intensive branded web sites, i.e., web applications that provide a large quantity of articulate content and services and at the same time need to sustain or to create a positive brand image. We purposefully do not address web sites that are mainly a marketing tool, and, like wall paper street advertisement or TV commercials, are almost exclusively designed to convey brand messages. These are typically websites with little or no informative content, but a lot of animations, gaming activities, or streaming media (videos): their main goal is not to inform and provide services, but to attract user's attention and provoke emotions.
Measuring brand in relationship with usability requires operationalizing the concepts of usability and brand.
For the precise scope of our study, we are interested to the "classical", functional view of web usability, which considers the operational ease of use and the degree of effective and efficient support to users' information and operational goals, according to the known ISO-9241 definition. We well acknowledge that current research explores aspects of the quality of experience (e.g. aesthetics, attractiveness, engagement, and affective dimensions) that goes much beyond a traditional notion of usability [10] [1][29] [32] . Still, the impact of these user experience dimensions on brand is outside the scope of this paper, although the methodological elements we propose provide a conceptual framework that can be also adopted for research on this issue.
It is well known in HCI how to measure "traditional" usability. In contrast, how to translate the general and vague concept of brand into lower level measurable factors from a user-experience perspective (i.e., not from perspective of the economic value of a brand) is still a largely unexplored issue.
As we define brand as a promise of values, we conceptualize brand in terms of Brand Values. A brand value can be a moral, ethical, social, or cultural belief which an entity is committed to, or a quality of the entity that is worthwhile for people, either at individual or collective level. This quality is not necessarily functional, but can be something that gives rise to positive, emotional or affective, effects. Brand values represents therefore those traits of an entity's personality that the entity holds as salient to communicate to its target via the its products or communication artifacts (e.g., its web site) and that are expected to be perceived by the users. We then measure brand in terms of Brand Values Perception, i.e., the degree of people's conscious awareness of and trust on the values promised by the entity or institution associated to the brand.
Hypothesis and Study Variables
In order to investigate the effect of usability on brand, we need to study whether the exposure to web sites having different levels of usability determine a variation of the users' perception of brand values.
The study was designed as four between subjects controlled experiments (each one involving a different website), in which the independent variable is the usability of a website, manually manipulated with focused design interventions, and the dependent variable is the difference in brand value perception induced by the use of the web site.
In a nutshell (see Figure 1 ), the experimental design was set up in such a way to create, for each different web site, two experimental conditions: the original web site and a modified web site where we intervened on the design by improving or worsening the measured degree of usability, without altering content and functionality. Participants were randomly assigned to an experimental condition, and brand values perception in each group was assessed before and after a supervised use to the system.
The underlying hypothesis of the study is that there is a statistically significant difference in the variation of brand values perception induced by the exposure to the two different experimental conditions (an original web site and its version with modified level of usability). This hypothesis can be formalized as follows:
Whereas: W is a web site, μ(W) is its modified version; U(W) and U(μ(W)) are the usability respectively of the web site and its modified version; B(W) and B(μ(W)) are the variations of brand values perception induced by the exposure respectively to the original web site and its modified version; p is the significance level on the increment or decrement of brand value perception B w.r.t. to a statistically critical value α. In the following subsection, we illustrate in detail the steps and the instruments of the experimental method put in place and replicated on four different websites, in order to ensure repeatability for future studies.
Instruments
Four websites (see Table 1 ) were selected randomly among a pool of pre-selected 100 websites -from different domains -meeting the criteria of being informationintensive (offering an articulate and rich set of content and services) and brandintensive (designed as the intended reification on the web of the brand image of a consolidated company or institution). For each website, two subject groups (each one composed by randomly selected subjects corresponding to the profile of potential user of the website) were recruited for the study and randomly assigned to either the original version of the website or the version with better or worse usability. Only persons who never used the website under study were screened. Table 1 also shows the distribution of the subject groups across the four websites. Starting from the initial research on the first website (with 5 users), we progressively increased the number of participants in our studies, to provide more substantial evidence for the initial findings and corroborate the study framework. Overall, from March to June 2008 we involved a total of 120 users, distributed in 8 experimental groups.
Eliciting Brand Values and Salient Scenarios
We carried on a detailed analysis of the brand values of the entities behind each considered web site to determine the key messages the website is supposed to communicate to its various target audiences. The core question underlying this investigation is to gather traits or attributes describing the brand from the perspective of the company or institution and in relationship to the characteristics of their "customers": how would an entity want to be perceived by its target audience?
We followed the conceptual guidance provided by the value-driven requirements elicitation method illustrated in our previous work [3] [4] . According to this method, brand value elicitation is a combination of business analysis, techno-organizational analysis, and user analysis. In our study, this activity was carried out through complementary value-based requirements elicitation techniques, namely: (1) background research and value extraction from explicitly declared brand image sources (institutional mission statements, press releases and investor relations public domain information); (2) semi-structured interviews (via phone or face-to-face) to both institutional stakeholders of a web site (e.g., the university Dean and Students Recruitment Manager in USI) and the "customers" of the entity underneath it (e.g., USI students).
The qualitative data collected with these instruments were consolidated and distilled in a list of (ten, on average) brand values for each website that were further validated with institutional stakeholders. Syntactically, a brand value takes the form of single statements defining a trait of the brand, as shown in Table 2 . During this preliminary phase, we also identified an articulated profile of the main target users for each web site, including their information and operational needs, the motivations for using the application, and the context in which it is intended to be used. We exploited this knowledge to define a set of activity scenarios to be assigned to the users during the experiment. These scenarios capture important, high-priority web tasks for the user, well aligned with the overall mission of the application (e.g. planning a trip on an airline website, rather than looking for the curriculum in a given area on a university web site). Scenarios were custom for each system under study, and were designed to have the users explore and be exposed to the most salient content, service and interaction features offered, so that they could have a realistic experience of the web site as it would be in a spontaneous, "normal" condition.
Evaluating Usability
The level of usability for the original and modified websites was obtained by applying a usability inspection process based on heuristics evaluation. In particular, we adopted the MILE+ method [5] , which is the latest of a set of conceptual tools for systematic usability inspection we originally developed for hypermedia and contentrich interactive applications [6] , and leverages common practices in web usability engineering.
The inspection protocol of MILE+ offers a built-in library of heuristics, coupled with a set of operational guidelines that identify the inspection tasks that must be undertaken by usability experts. These heuristics decompose the general concept of usability into more measurable attributes, each one addressing a different web design dimensions: navigation (heuristics addressing the usability of the information architecture and navigation mechanisms), content (heuristics addressing the general quality of the information offered to the user), layout (heuristics addressing the semiotics of the interface and its graphical look), and technology/performance (heuristics addressing usability issues caused by technological defects).
Each website (both for the original and modified version) has been assigned a team of 3 inspectors, who have individually carried out a systematic heuristics evaluation based on MILE+. Each inspector gave a 1-5 score (level of compliance) to each of the MILE+ heuristics which were found to be applicable to the website under analysis. Then, as in conventional usability inspection, they came together to share and discuss the usability problems found and their severity, consolidate the results and finally converge their scores to an agreed level. At this point, the average heuristics score was calculated and was used as a final single measure for the usability of the website. The same evaluation procedure (using the same team of inspectors) was followed for the modified website. This evaluation enabled to have an overall consistent measure for the usability of website for the original version and for the modified version.
Treatment: Altering Usability with Design Interventions
We improved the usability of the 2 web sites (RYANAIR, VERBANIA) characterized by a low level of usability, and we intervened on the 2 websites (USI, DISNEY) that had a good or very good level of usability, to worsen them. In both cases, the actual content and services remained invariant. Examples are shown in Figure 2 . The type of design changes on the original version was kept identical across each couple of applications under analysis. In particular, usability worsening involved the following changes: (a) Navigation usability: from 4 to 8 links relevant to the task scenarios at hand were removed or misplaced in the information architecture; (b) Layout usability: the layout template of the main pages relevant to task scenarios was twisted to lose perfect visual balance, and infringe expected prominence of the main menus; from 4 to 8 link labels relevant to the task scenarios at hand were made more obscure or more vague in meaning; (d) Content usability: content readability was worsened by removing spacing between the paragraphs and font size in text-intensive pages relevant to the task scenarios.
In case of design interventions aimed at improving the degree of usability, similar types of design interventions described above were applied, but in the opposite direction: giving better prominence to key links, clarifying labels, providing more visual balance and layout order, and improving the readability of the text. 
Evaluating Brand Values Perception
To evaluate how the intensity of brand values perception is affected by the exposure to a web site, or its altered version, we proceeded as summarized below:
1. Assessing pre-usage brand values perception: a questionnaire (paper-based) was administrated to the users at the beginning of the evaluation (before using the website). We ask them to express their level of agreement with the brand values statements associated to the brand (resulted from the elicitation activity described in 3.4). The aim of this assessment is to establish a starting level of brand values awareness. Since all users recruited never used the website under study, brand values perception captured at this stage derives from previous experience with any reifications of the brand but the website, e.g., traditional advertising, word of mouth, or from positive or negative preconceptions. The set of questions were articulated around a precise investigation focus: how much does Brand X inspire you Value Y? This was applied to each brand value elicited and the measurement was collected through a likert scale, indicating perception intensity (0: not perceived, 5: strongly perceived).
2.
Performing salient scenarios on the website: after the pre-usage questionnaire, each subject was asked to use the website by following 3 assigned scenarios defined in the preliminary phase of user analysis. The average duration of a session of use was approximately 40 minutes.
3. Assessing post-usage brand values perception: right after the execution of the scenarios, the same questionnaire used in 1) was administrated to the users, with the aim of collecting their actual perception of the brand values after the experience with the website, i.e., the short-term "habit change" in brand awareness due to the exposition to the website.
Results
The preliminary result is that there is a statistically significant difference (p<0.01) between the brand values perception before and after the use of the websites. This was calculated by running a pair t-test for the results of the pre-and post-usage questionnaires for all the experimental conditions. This shows that the exposition to the website indeed modifies a short-term perception of the brand image.
As to the core of our study, our hypothesis states that there is a significant difference in brand values perception as the usability of the website varies. A paired ttest on the brand values perception of the experimental and the control groups also shows that the actual difference in perception is statistically significant (p<0,01, see Table 3 ). As highlighted also in Figure 3 , our data indicate that subjects who used a website with more (resp., less) usability problems tend to express a consistently less (resp. more) positive perception of the brand values, with respect to the subjects who used a version of the same website featuring fewer (resp. more) usability breakdowns. In other words, the results from all four controlled experiments seem to confirm our research hypothesis: as the usability of a website improves, the level of brand value perception raises, while when usability is worsened, the brand values perception decreases significantly.
Discussion and Conclusions
Even though the results of this research were partially predictable, to our knowledge this is the first public study that provides some empirical evidence on the correlation between brand perception and web usability. Our research indicates that, in the four experiments, web usability significantly affects brand image, and this influence tends to suggest a positive correlation: the better usability, the better would be the perception of the brand image; the worse is the usability, the more negative would be the users' perception of the brand. Our work considered a specific category of applications, i.e., content intensive branded web sites. It is an open issue for research whether our methodological hypothesis also holds in other categories of branded web applications, which have limited amount of information or services and are almost exclusively designed to convey brand messages by engaging the user emotionally, e.g., thorough impressive visual effects, animations, or videos. We may expect that in web sites of this kind the degree of usability can have a less significant influence on brand perception than other factors related to aesthetics, attractiveness, and emotional design. [10] [1] [29] [32] .
Our research has its shortcomings, most notably the relatively limited sample size in each experimental condition. Still, the fact that we have tested our hypothesis in four controlled experiments designed according to the same methodological framework, partially compensates this drawback and strengthens the validity of our results. As also pinpointed by Greenberg & Buxton in their recent paper [20] , "... rigorous science also demands replication, since the scientific method advocates for repeated attempts of refuting the hypothesis. …The more the test tries to refute the hypothesis, the more powerful it is. ...If the hypothesis holds in spite of attempts to refute it, there is more validity in its claims".
This study has also contributed methodologically, in several aspects. While using controlled experiments, scenario-based evaluation, and questionnaire-based data collection are obviously not new, the idea of focusing the overall process on the concept of brand value is original. Existing value-driven approaches normally address two main issues: how to design technology that accounts for human values [14] or creates value for the user "in the world" [8] , and how to evaluate how a system meets these requirements [7] . In contrast, we shift the value-oriented perspective to the consideration of the users' perception of the qualities of the entity behind a system, i.e., the brand values. Users may or may not share these values, nor find them worthwhile; still, in a branding strategy it is important to evaluate whether or not (and at which degree) these brand values are perceived. In other words, differently from other value-oriented approaches, our focus is on how a system communicates these values, how the users become aware of and associate them to the image of that entity in their mind, and how usability plays a role in this articulate communication process.
In addition, the general evaluation method that has been adopted in all our four controlled experiments is founded on some novel aspects. Firstly, we operazionalize more rigorously the concept of brand, as usually intended by people in marketing or design, in order to make it measurable. Secondly, we systematically combine the evaluation of brand values perception and usability with a method for systematic elicitation of brand values [3] [4] [43] . The integration of these methodological components provides a comprehensive conceptual framework that can be reused in other experimental settings, either for replicating our study, or for designing similar studies focusing on the correlation of web branding vs. design factors other than traditional usability. Future researchers can employ or build upon it, saving time and effort.
We have showed that in content intensive web sites, usability as a whole has an impact on the positive or negative perception of brand values. Still, the individual contribution of each different attributes of usability (e.g., usability of information architecture, content, or layout), and of other aspects of interface design (e.g., attractiveness or aesthetics) [9] [10] [21] to the effective communication or miscommunication of the brand values is to be further explored. What is the role that each of these elements plays to influence the effectiveness of brand values communication? Our study provides initial results and methodological guidelines that future research can refine, either to analytically distill the usability dimensions that bear most of the responsibility in this process, or to prove the actual impact of other design factors. As a final note, it is important to acknowledge that we have considered the influence of usability on the short-term "perception" of brand values, as induced by the web exposure. Studying sustained, long-term brand values perception would be a promising follow-up for this line of work.
